Cloning and characterization of CneMDR1: a Cryptococcus neoformans gene encoding a protein related to multidrug resistance proteins.
CneMDR1, a gene encoding a protein related to several eukaryotic multidrug resistance (MDR) proteins, was identified, cloned, and characterized from a clinical isolate of Cryptococcus neoformans (Cn) (strain M1-106). Polymerase chain reaction (PCR) amplification of a DNA region encompassing conserved motifs of other MDR-like proteins was initially used to identify and clone CneMDR1. Analysis of the corresponding cDNA revealed an open reading frame punctuated by 16 introns. CneMDR1 encoded a protein (CNEMDR1) containing 1408 amino acids (aa) with a predicted mass of approximately 152kDa. Protein structure predictions suggested the presence of two putative 6-transmembrane (TM) domains as well as two ATP-binding domains, structural characteristics typical of ATP-binding cassette (ABC) proteins. Members of this superfamily, which include MDR proteins, are frequently involved in active transport of a variety of substrates across the cell membrane. Pulsed-field gel electrophoresis revealed the presence of 12 chromosomal bands in this clinical isolate of Cn. CneMDR1 was detected by hybridization on chromosome IV. High-stringency hybridization detected only one MDR-like gene. However, a second MDR-like gene (CneMDR2) was discovered during reverse transcriptase-PCR (RT-PCR) amplification using cDNA.